Structural mimicry of DH domains by Arfaptin suggests a model for the recognition of Rac-GDP by its guanine nucleotide exchange factors.
Small G proteins cycle between an inactive form bound to GDP, and an active form bound to GTP. The two forms have different conformations and interact specifically with different partners, hence, the ability of G proteins to function as molecular switches. This view has been challenged by recent structural and biochemical studies of the Arfaptin/Por protein, which interacts equally well with the GDP- and GTP-bound forms of the G protein Rac. Here it is shown that the dimeric helical domain of Arfaptin superimposes with a monomeric helical domain from the Dbl homology domain of Tiam, a guanine nucleotide exchange factor (GEF) for Rac, in their respective complexes with Rac. This unexpected structural mimicry suggests that the Rac-GDP-Arfaptin complex resembles the low-affinity Rac-GDP-GEF complex that initiates the exchange reaction. This provides a model for the exchange mechanism where DH domains first dock onto Rac-GDP at the switch 2 before they undergo domain closure to catalyze GDP dissociation.